Searching PAJ 



BEST AVAILABLE COPY 



1/2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2003-229575 
(43)Date of publication of application : 15.08.2003 



(SDlntCI. H01L 29/786 

H01L 21/027 
H01L 21/8238 
H01L 21/8242 
H01L 21/8244 
H01L 27/08 
H01L 27/092 
HOIL 27/10 
H01L 27/108 
HOIL 27/11 



(21) Application number : 2002-026278 

(22) Date of filing : 04.02.2002 



(71) Applicant : HrTACHI LTD 

(72) Inventor : HISAMOTO MASARU 

TERASAWA TSUNEO 



(54) INTEGRATED SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method for 
an integrated semiconductor device in which MOSFETs using a fine 
vertical thin film are integrated. 

SOLUTION: In the manufacturing method for the integrated 
semiconductor device, a semiconductor layer on a substrate is 
worked into a striped pattern, a cyclic vertical type thin film is 
formed, a part of the vertical type thin film is removed by patterns 
A, B and C having at least one side in a direction crossing the 
striped pattern and gate electrodes are formed via gate insulating 
films on both sides of the desired part of the remaining vertical type 
thin film. 




LEGAL STATUS 

[Date of request for examination] 20.0L2005 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 



http://www1 9jpdl.ncipi.go.jp/PA1 /result/detail/main/wAAAJEayqMDA41 5229575... 2006/08/29 



{19)H*H»llF;t (JP) 



(12) ^ 



(A) (ll)«WmH4iBI»# 

#182003 -229575 
(P2003 - 229575A) 
m{^mB ¥^15^8^150(2003.8.15) 



(SDlntCl/ 
H 0 1 L 29/786 
21/027 
21/8238 
21/8242 
21/8244 



F I 

HOIL 27/08 
27/10 
29/78 



f-73-r(^) 

331E 5F046 

48 1 5F048 

6 1 7K 5F083 

61 8E 5F110 
3 2 1 C 



27/08 

&imnt mm» m^(D»2o ol (^ is h) m»M\zf&< 



(21)UH#^ 


^ei2002-26Z78(P2002-26278) 


(TDffilffiA 


000005108 












¥^14^2^ 4 H (2002.2.4) 




















^KffMm^^ym^ m-r aasosia 
























^jmrn^^iimy m-r bzsosm 
















100068504 








^m± mm (ii.2«) 











(54) Bi!i»c!}««:] siSi¥fm^mmi(Xf^<o9m»m 



(57) 

[ISS] S!tiW^C«JM«M4ffll,^fcMOSFET4«aT 

^m9mmi$»s<omm:^mmm:-r -set. 



m 5 





A 




— G — 











































105 



(2) 



a. 

[f»^^3 ] ±fBBlTS©--:>©»SSW. 'pfJ: < <t fe±iB 

2 ffl© h ^ d»*5^n^nies3 n2>mi|{©ra-c± 

iB»*CC J: <3 S C <k *!|$a!l<!: -r 2 

iaiS©««*^<**SH©Sj^*S« 20 
[W3t]14 ] ilBfifS© — 3©»M«. ±ia2<H©hv 

g©$3j^:^a. 

[I«^^51 ±IBilil<^©^->'f->«> *©T^4firai^ 

-cff5)iS$n/cc i^iRfiKi-rsw*!! 1 *^F>4©i,^rti 

A^-(ciai£©ma#«<*tls©Sjt:/3ffi. 

•sc t?:«fm<!:-rsW3jtiS 1 *ie> 5©ii-rn*^«:tB*s 
©«a*jgft«g©M3§:^ffi. 30 

©»K©B^ii©sp^©i^wa«cy- hjiei»BS*/M/-cy 
i^x±im^<omm<D&^-ijmcmm o . ±ib 

1SIS©«tS©SIK©F*?©R'TS©— '^©»S§*^-tiBl^*K^ 40 

-r 7 te*s©*8i*^«^s©«®:& 

cw*^9 ] ±iams© — 3©»K«> ii>^c < <t fc±iB 
2 li© ^ -7 i»*«-€-n-eni3S3 ns«^©H-c± 
iBK^icc «3 nrci ^ c i ^rif ®i-r 8 

iBig©m«^(**lia©iSji:^ffi. 

Itm^ 1 0 ] iSBBrS©—- :>©WIS«> ±iB2<i© h 

■7>i?;:^i»*i-en-enEasns®iS©iax'a^u-ct> so 
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in^m 1 1 ] ±iBfflS[©iaM©»)S». 3fc©T^=&« 

mtiri>m^miip'b i o©i,>-m3!>»-KiB4s©^* 
J»{*S5S©l!{3»:^«. 

iBi8©»!a^Ni«^a©i8{j£:^s. 

XI/, ±iB!HiSt©WBI*s-e©:g^:^ifii^i:a^ofc^j§?r 
j^fiS-r'2>mi©xfi> ±tB«i^©aiM*«'€-©«*:^i^K 

2 ©XfiSO'±iafiJS©PI^©B'TM© 2 ffi^©gP^> 
J^fiSO. ±IB?f *;W*fitIi£-r*^3©X?i?:^L. ± 

ley- vmmm^ifti'X^'- hmm^BiiSi.^tifc±^m 
si©W]g©B'fM© 2 eBfrwaJ^J-* . -:^r*5±ia 2 <i© h 
^>i>;^ir©-*«:. fi!i:&*s±fB2ffi©h7>':^;^5f© 

© h •5>y^^?*s-en^*^lES§i^^M^©F^'^-t3B5B 
2©X!i©^*©<!: tfCK^SS*^^^^ <!:^^^®<!:-r*W 

s?« 1 3iats©»a¥«i*ss©is{3a:^s. 

1 5 ] ±tB*flfSl©»lg«. ±fB2 <S© h 7 

X 5? ©rii*i»i^ Ltcm&'c S) s c i t -r sit *^ 
1 3iB*g©aa^J»i*^^s©i3Jt:^^- 

CW^l 6] S«±©jei»R±«:iBgsnfc«iM©W 

<i© h 5 >i?x ^RSttMHc*:^ u-c±fa$aM©» 
jgor,g^3/^[Si{c«SL, ±faiast©«is». -en-en© 
ma©gP:Jj'©wffl>)cc h y- h me*^ 

jf$^3n-c±fa ^^>i-'>^^'©^■^'^-'^^^ifiSl/. ±ia 

pijg©g^:^©j[iSji{c , ±fB h ^ > ;^ f ©ffi:^© 
^ + ^;l-^«fiX-r.5«iM©W0l*5Eg3nt:i»S C i * 

in^i 7] ±ta«JS©»ig». ±iB2<i©h7>i; 

1 6iBt£©a«*«(*i^g©*ii^*ffi. 
S±©tet3^RhCClBgSn> ::J>i^C<i4>2<l©h^>i^ 

(cWSL/fc«Jji«::S:ffiL/> ±fa$StS©«K©rt©^M© 
— o«. ±IB 2 ii© h ^ > i^^ ©— :^©?I^fC 4> 0 , 
g[0rS©— o©«®t©?5lS©S^:^i^OiSS±-C. 
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[0 00 1 ] 

j>'-e<DSJiS:^tC(^t>0. #tcMOSFET (Metal Ox 

1de Semiconductor Field Effect Transistor) 

[0002] 

(Complementary Metal Oxide Semiconductor Field Ef 
feet Transistor) m^^mf&T tf)^V^ tf)^ 

tCrSffl-Ct-S/cd^r^-So ^:^c. MOSFETCD^T-tt 
iDm^htiX^fci^^. hg:^^ 1 0 0 nm« 

[0 0 0 3 ] cntc>ptur. :^^l|sfi%^ssic^^c6'r^cu- 
^mik^i&w.^-\±^ysmtLx. ismsoi (s i i i 

con On I n s u I a t o r ) ^ffiC^^C <f:7!?^# 
ji^nrc^'So so I 603:. >"jn>c7)3^}$StS±CCg? 
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4 

y 3 >«i|JCD/S S < S C <b J^i-C ^ ^ /ces?) . 

C^> U/cSO I ^JBl.^/cf ^'^VXCD^jr^i'Cfc. 

lit. ^-'hmM<D±(>c^^^^)Vi:mmb. $6^. 

[0 00 4] c(ommi:m^r^yj&tLx. mmmm 
^mi^>^yom^^^hnxi^>^o cornrnu. iqsq 

^r-(. -f-. ^O^-Ti^B-TJl. xu^ 

xXh 8 3 3M*^68 3 6H ( I EEE Inter 
20 national Electron DeviceM 
eeting Technical Digest p 
83 3 ( 1 9 8 9) ) ^CiBiESn-CC^^o *CrDEL 

TAtmttix{,^i>r^^^:^(fCh\.^x. ^nsTSKS 

^:f)l^'-hi^mmx^^ctf)^m^inXi,^^o « 
Tccro^. C<D*aM»li^ffiC^/cf^^W;^^3§^DE 

LTA«®<t. itcmmm^^y 'iyt<i:^ct^cr 
i>, tfc. DELTA«®^ffll>/cx>'^''<X^L/r«. 
30 1 9 9 8¥r-r. >f-. >f>^:^^'3:^ 

^^ixxXh 1 03 2M?&>61 0 34H ( I EE 
E International ElectronD 
evice Meeting Technical D 
igest pl032 (1998)) CCiBMSnTC^ 

fiK-r-^^'n-fexli^SulBiAn^^^Cir. eSfflJ^jry 

40 (O»Tffi^<*^02OaEffliJCC. */c. 0 1CDBB' :^f^(D 
»fffi?f^tK^S2C7:)*ffliJtc^L//c. S«l 0 Ocoae^jA^^ 

g^^b)g9 0 o±^cjg^3n/cy-xmffi2 0 0. ku-y 
>iiffi2 0 osc/^y- h«S4 3 ooiBa^^^^^o^-r 
<^T/cft6. A A *»Tffi-ct^. hm@4 3 o^rff^ 

wmmmi>^^^sm^m^^xih\^ic. 
[0 0 0 5 ] cne>DELTAtS3S<D#&<t ur, 

;^;b3 0 0;{)i^ ^> (IRitMSSM) 1 3 0^cff$fiS;$nrc^ 
50 ti*58«-r^C6*^r*-2>C«i:3&i^tf 6ti€»o f^jr^? 
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MOSFET«:fcair— fla9«){C9^ + ;?.;l/miil£«. =}■ 
S. fie3feOMOSFET-C». + 

Lrti/c. cncc^tur, de LTAt^iSrtt. 

©«H=-%S2<D2EWJK:^l//cfc<D<blal«(CH 1 ©AA' 

CLVCtih. J:o-CDELTA^jS©m8Sfii«. 9^ + ^ 
JHHtCta^-rS 2 X h «ti5Sl//c7 ^ >0!)SC©S«CJ: •) 
^^nSCitC^cSo |^<D7 ^ ><!;®Rfl|!i. 

■r^ctji^ f f g^?rWp i-rst, 2h>Wp«:te(,i-C 
«. 3l^©MOSF ETtCj:b^#(4U-<'T'l7 hffilS$>/<: 

h c i < mziS^ii:^ 3 -a-^s C i ^ S!t$S 

20 

[0006] 

C#6BJ*5»9iL/i^ir-5.^] L/*^0. DELTAS 
(0 3«:*si^-cwf r^L//c) hstctt'^/hs < 
T•c:A:#^£msS|g«);^^:^#•^)K:«> y-hg^/h$<-r 

BiBSSI^d:fc©tC!&:-,rt<>5. €£*©>; Vt5/ 

(c. JitiVN-i?-^©^^, $ss-5/cO. S^:^^f6]cc>'^• 

(a) «. l9sfA^i->3&7nL//c*>©. 04 (b) 

4 (a) ?rffll,>TS?lc:L/fcti^©Ui^X hyN-5J->J^t^ 

*^s:e<)(C/T^Ly!:fc©r*s, ^95*53*1*0. ^(*©s 

[0 00 7] ^FtmiOT, S4 (c) {C7iRLfc<fc^Kli 
BI!)/N-5»->^g< c<i:-cfflSP?::A:*< -'<^f-^>i'-rs 

«n SSH©^^• if - > tc i W S 6 4a 

[0008] 36«c, uvi'^^ ^-f^^|:J^cJ:•s^^•^- 
>JBfiS^^©^l^IM:te^>■c^>. K^-fx-y 5^>4/' 
fc. ®ffl©Xir5^>i/ffifi^«:j:SiJ»*SWSCi*s so 
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gp^rii. i^c^. Jf$tt©v>^i/4ffii,»-c4>. irax^ 

[0009] LS i±«:«. m«>'*';sl5©J:5«:. 
eAt:S«g*iii5< o/cfIJg5^. I /Ogp^© J: ^ «: 

/c. ?Bm3C{c*ji»r<>iEaiaj©f*(*jfii®jasiJ-c«. 

if - xc i r> r jgH©t^zJ2*i:^# < ^Jtx s c <b ic/j: 
s. cn6K:)tfu-c^r©5a*?:e!i«LriiiEr5*fm 

[0010] *^B^©0 1 ©Se<J«. ^JiciEMSIS?: 

fflt^fcMo s F ¥.'\^mmti>wm-wimm<r>m&-n 

[0 0 1 1 ] 3t:^Bj©||[2©SW«> SfcfflJt«S®!»M^: 
ffltiftiMO S F E T*s^S3nfc^*3l«:SIS*a« 

[0012] 

[ss*<»8tr*/cj?)©*©) iieni ©sa«j?r^-r 

s/cfibfc. 2|ii£Bj©^s^}^^ttiig©t<{jg:^-ffi«. 

±©i|i3fljjl^&ijS!K©/N-if->K:lno:i/, ^W^^o/c 

^C!»)S*fl5fitr5Xg. ±IBi!St^C©''ti'->i35ll 

$s®!©PiM©-gR^*i^*-r sxifso-^s n/c±ie^ 
s©WK©H^a©§i5:»©MffliKcy- hitei»ia*/i-LTy 

- hSe4JBfiR-r-5XS«:«iit4J:^{cO/c«)©-C* 

[0013] z.<jyn^v:.i:.'>xm:'&ititcmm-MWm 
g«. i!>^c< <bfc2ffl©h-7>J^;^^4WL. C©2<B 

© h 7 > i^x ir *i> :^?£ttMi^*^> L rilsiaiicSEK 

©s*75r6j{c^«c, ±M-im.(owm.(on^(Dn(mm. 

© — 3©»lg*s±fBK^5fe(Cj:oT^$nfcg|5^>*i. ii»a: 

< <!: fc±fBps-r-s> 2 <i© h ^ >i;=;^ if^s^n-eniea 

3tm© — oommt. 'ptj. < i fc±iB 2 <i© h V >i?x 
ij^s^n-eniegs ns««{©ra-c±ieK^56K: J; 0 

[0 0 1 4 ] Sfc. ±ia^t*i©>'>'i»->«. 7t©Tafc* 

)S«. i^^M±(Ci2g$n-C(,»SC<i:*iWS L/l-^ 3*=. 

ic. ±i232M-r^:^i6]i»is«©Aif-><!;{i{iiSft© 
m«8 5g*i?>9 5S©:^-r*sci*JWS 

[00 15] ±teiii©Be<]^a^rsfc«)«:, 

*l«B^©®jgi|£if($^g©^jg^j^l3:, Stg±©i|ii»f* 
JS?r, iS^*J^r>/cffiSi©»[IS!©?lBIK:»nXT-&XS. 

c ©s^©fijM©?si[ji©s#:^i^©Hif ii©gq^?: 
sxnau^^s n/c±iEfij®©»j®©gfM©a5»©Mfflij 



[0016} c<o-j5micj:-:,x&msntcmm^'mt^^ 

c 0 0 1 7 1 ±imm<D — commit. 'Pu < i fc±te 

L/t:?^fi£S*x/c-'>-d» - >«rfflt,>r jgfiS^ns c<b*s»s 
[0018] ±iam 1 cDse^*jifi£-r s/cd&{c. 

T S SJM©?^M^(i ;t /t h 7 > X $ O^Ad: < i 2 {i 

i?!?fii^sflijiS:wrs«s**<*^g©Si3g:^r«-c*^ 20 

^J*. — :*fAi±lB2{icDh5>i;x$o— :^k:. fi:^*s 
±ie2ffl©h7>i;>x^^fcr)ffi:^{ci2gr-Scfc^{co/c*> 30 

[0019] ±taHJM©»M«. Jja2ii© 
d^*s■?•n■e'♦^i^g3 n.5«^©ifflr±^ 2 ©xao^ 

[0 02 0] Sfc. ±feil2©Sfl<J«:31^-rS;rcdt){C. 

x±nmm<mmo)m^i;f^K:mmL. ±iEtm<m!^ 40 

?r«J5£0. ±fB2<B©h^>j^;^4'©— :^©^-f 
^fiS-r-5fi$M©^)ii©s#:^[fii©jig±oc. ±ib h ^ > 
i^;^ f ©m:&©5^ f ;^-'U<&*8fi)t-r sffiES©wii*iffig3 
ti-5J:^(cL/ct©-c*S, 
[002 1] ±iB«aM©l!M{i. ±162^1© h 

[0 022] */c. ±tB^2©a&!j5:^-r.S)^c*«:. 

^ig^©^ffiii£i»(4:iig». ^sa^^oreBs^n/cts so 
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M©®M*sSffi±©itaiS)g±CCEg$ n. < i 2 
<1© h^>yxiJ*s. :R§tt®J^«:/rur±fB!SiM©® 

M©g#^:^(Sjcci^^L//c«jjs«::S:«o. ±ie.mst(Dmm 
©i*?©StS© — 3«. ±ia 2 <B© h -7 >y ;^ dKD—yjo 
mmic$, *} . c ©^a©-o©«jM©wjg©s^:^i6]© 

fc. 3 6«c±tajaa!©«ig*iiBg3nrt,»4<fc^{coA: 

[0023 ] ±iamii© — 3©ffiES'©ws<!:. iiaffi:^ 
© h 7 > i;*^ * ©«j^©±©«ifS!©wili». *©ra*ia 
^U/c«{M©»lg-c*-:.rt>J;i,^. Sfc. ±nmm(D- 
■^(owm<Dmm t . ±iefte:^© h ^ > i;^;^ d» ©$u^©± 
©8JS'©jiMB. *n-en©mii©gi5^©pfflijK:y- k 
ite»M4^ory- h?sfiB*JjgfiSE3*i-c±fa-:^sc;ffi 
:^© h ^ > i^x if ©5^ 1- *;u*-€-n^ni«fi£-r s c <!: 7>i 

[0 02 4] s/c. k.wmfmw!>wmt. mm=\^ 

©**siJ©7o%©iiffl*i. ±gB«jiM©W)S©g#:/3i^ 

8 5a[3!P6 9 5a©ffiH{C*-5Ci*l»^. 
[0 02 5] 

[^?g©jiis©jf$,^] sr. y'-'wx0^mr«c^jfi>:c't7 
7 ^ >©>'<$-i>y^tf ^. c©-'^•^^-->^/■c 

^f -v5^©-«;^j:««|;&«fiX-r-i./cW©fcJs?). 

<Dwmc *j I, ai3f-fiiJi /N- - - > yRyt»nxttza?r 

l^rti. ^(OfcHi. Sl^fiSJfJt^^'if'SiTeji^© 
i? > 4/{Ci:b'<gmCC^ifffl^C>'>- $ - >^:}^RS-r ^ C 

-r >©S^ (^i-^jumss) c©*i«iJ«: 

tC-^x^-A 1 0 5©g|5^>^ffi^SH4^U-CCn^l5iH^-r 
S. 1 0 5±«:^F^Pif i-5"©^gl^>'^•$->^:Jg 

fiXL/d^, Mi|(A. B. CF«i©iSSt«-'<if->%^U-rf6 

s#:^rsi©>'^^-->i/*itTton. 04 (a) ic^L/c 

[0 02 6 ] C©Jigmii©'''f5?-->i'«ae*©vXi' 

{l5*W»-cfeJ:c^*J. '£-nwJ1-©:^*ffli>4c<!:7ii-c 

Djtii^cS. JWT. 7 ^>©>'N-*-::->*'4tf'5a'*© 
[0 02 7] 06{3:S^l&r^^©A*t7fe*•^;xy^ 1 0 0 

©^B{c>!=f u r e -:> 2 *f6]*:> 6 ^ c i -c 

¥#S-tf, C©T^SS^CJ:^3''^•^^-->i'TSC<i:^:iR 
0/c*>©-C*S. C©:^ffi-C». lS/jN!a«JS3l£©A:«>© 
v;<i'«:f'pp,!^c<T^>. ^raiiS©fii-'<4»->*l9aS< 

(0 02 8]|g7». R3e:»SJ:*Ji»(,ifyf^%f'pni 
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^>^i-iy3i-)\'. iUi'hci 
>. s-f-.f^i'. f-^^*^i'. i'-^fx^ 

h 950M~952M(IEEE Internat 
ional Electron Device Mee 
ting Technical Digest 199 10 
1 p9 5 0-9 5 2) tClS3$§n-Ct,»-S. C®#SU: 
J: 0 iSSO 1 / 2 ©JIWCD/-? f - ffJfiS-r hCtD^-C 

?T^Stl3-t±. 2«S3fe?:^^^Ct-C> l/2?ffiS©* 
li{4g«:*-r. TW©2SKfi*a-Ciai,»/cjg^«. 28 

^♦D-B-tU-CR3(£^ltC%»SCi*5-CtS. cot 
[ 0 0 2 9 ] 0 8 (Citai WS^C SS/J^R3t f 

/mm^(ommfS.-c^?>tt, mifj:^ >; b s 0 0 
s <b j^jS s f ^ l:*n^ ccBtf i j^c s 

[0 03 0] c®J;^«:. ^^BJKJcni*. 3S?S^c 

[003 1 3^9 »*^B^Om 1 ©*Jtefi^T?*S*^» 
$IB©¥MiEa*^L/fc«S:S-CS)-2.. SOI (Silico 
n on insulator) Stg±(CjfJs£-r * 2 0©i»mM©S«i: 
?,DELTA«S©^^^«rffll'^t:^i^l/-CtJe. S£5fei*: 
^^©ac^tt. ^SSCCin-r J: ^ K. :^ffi(c-7^>13 

-ci^sctds^s-r*-^. -eh^no^^-^ais 5 0 0 . 

5 1 0■C«3?[all^i:-'^•5^-^>^^n/c^S^©:? ^ > 1 
3 O^ry- hmffi4 3 0*JmOM^S<fc^K:iBg34a. 
C©y- hmS4 3 0«3>i'i' h5^-;l/4 2 0 <b^^ 
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>mffi2 0otc«> -eti^n3>5»i' ^•*-■'^2 2 0*i 

[0 0 3 2 } 0 1 O*iP)0 1 6«, m9iC7nbtc^^ti 
$^S©St3§Xg0r*S. ^H«09 ©7 ^ > 1 3 0 {C 

[0 03 3] a*jZ.i?»-K<b®9 0 0<!:^cS4 0 0nm© 
J13©J^';3>M<tM±«c. ^Di«:3 Onm©^K{t® 

/caffi*^6»c, «S)89 10. so I 1 2 o> 

i5>M<tM9 0 0. i/<;a>Sffil OOOSl^Si^tS 
(010). 

[0 03 4] C©•^'X>'^±^C^P^Pg©iS^^©''•^^'-'> 

ffliaM?ra»j2^«!^K<t;^9 0 o*iRffl-rs i 
•5ccMri^, 3 0«:jefiK-rs, c©<bgrfi)SL 

/c5'i'^JH!i2 h«3 0 0 nmJCJ^ci/ci*. .'^•^^-^> 
y©f'>9^43 0 0nm«Ti-r6Ci-C. fi£3R^3SJ: 
»)^<©«SK%Si£-rc:<b*it?*SJ:'5iCi!3:S (HI 

1) . 

[0035] 3g^ra«r^^-rS/c«). r£14ml|S^r^^•^^- 
SnS (012). COt^U-CT'tJ 

ns*ij«^*5^ot:< o*>L/, JiSLS 1 ^^-f-T'Kfc 

t:»9'< J:5K:S:it3n-C(,^-2>. ^©fc*. — S©Ki^B 
■C*.5y-hSffi©iBS*>. ^0:^|S]iC'&5;^-CiSft3 
ni.ci*sg^<->. ^©/c*. c©ES±©*iJ$^B:^tr!fe 

[ 0 0 3 6 ] 7 ^ ^isijfflKKUJ tifci^ y 3 ^^ffli^J^ 

■fkt--5Ct-C2nm©y-h«i^)S*ffJE£-^^ (S^-l* 

T) . ^>^^^. y- hite^^iL.-c@EM{bs-¥=aiiy 
*5, «e*©f''-5'r:^t?«. y- httMt)S*iy- hflnx 

*«igt?B. ->y3>Mi«t3:^T:«S5BI9 1 Otci 
nc<-CfcJ:l,>. -e©/cft. jfiWHy- hiffiliM^. TJU 

50 c:J^isi«ciBB3*i-ct,»^.fc«>, 7^>ffliJffi«:«i^cteS 
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[0 037] <XtC, !j<P>€ril5igSK:F-fcr>i'L)tJ^ 
•j3>-y;L'V-'!;AtiS?:CVD;aK:J:f3 3 0 0 nm 

itai/. cMPj**ffl(,»-cso i®©a*3ii^Kffcii9 

00±t?200nm. 7 ^ > 1 3 0±-C5 0 nmfC^jrS 

'>'J1J-'f K4 4 0«:5 0nm:^ai/fc®^> i^';=i>K 
{bl®92 0*CVDi*«:J:») 1 OOnm^S^S (01 10 
3) . 

[0038] Sm<D&- h hffi?:m>-C. y- 
ffi4 3 0?:-'N-5f-^>i'L. M:'3ttK9-<X5.^>i/K: 
J:»5^{blg9 2 0. i»>4';^f->^"J-t>--C K4 4 0RC/ 

mffli,>/c?^K{bii=&fflc>/c*s. cnm^c >; 3 > 

i*5-c*^ (014), 

[0 0 3 9 ] y- hJjDXf^, y- Hiffi^VXi'(C-f:t 

icy -i i^<ows.-fi\^ifi^it •^■ct,).5©-c. %smi^mm 

[0 0403 m!S\1&mm9 3 0 CMPatC J: 

•9^S{bL. y- hmS4 3 osi^'y-:^, irv-om 
ffi{C^n^n=i>f h?L4§3?L-r-5 (0 1 5) , ^JS 

ee 1 o^^sjinx^sci-ciBiS^^fiS-rs. cn«: 
J:0*^B^«it^:i#-2>c<t*5rtr.5 (Si 6) „ 
[004 1] 4>^^^^*f£HJ«^jS&!>•JefiX:7■a■b;^^3:. 
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i3?§tJM*-?-©$$fflC»T^*3l«:|gB (ULS I ) 

[0042] f!iiB{c*j(,>r«, »t,»y- 

i^iitr. ji;S:«DMOSFET?^^?:?f^«J:l,*. Tft 

SSi^cDSOIli, a«?>iii?>gE{bl®<!:Sbrt>^T 

L//cJ:^«:, ^^e3R©M0SFET<^;l5I»)S/^•^f•->■c* 
•5. y-hjnx. v-x. Ku-f >««B?i5fiK*tf(<>. a 

[0 04 3] ±fa. IIJSWc*il,>r{i. DELTAIi® 

3S^-©;?*'?rffM-r-5C<!;«rij^L/c. ^XtC. DELTA« 

[0044] HijfB. mmmtmmv: s o 1 

T, -&(D^3atcm{bKKJ:^ffiii®«:ff5^L/cf^06-C 
2:^[6i*>6ifeK«rAW3-H:'2.C<!:-r?. •^;x/^±«:^7&l/ 

>*}i5fiS-r^iS^f fc. «TfC77^-rJ:'5)^j:Xfi(Cj:i5- 
^vzy ny^j&JS.i^tix.^'C. fiejR©jiisr«j§cDMOSF 

E T 'SrJ^fiS-r S C i: 

[0 04 5] ^fT'^ft-CcD^gfiS^r^KTfca?). ^fc^m 

^1^5 0 0. bio^fnhfcwmi'-<rf} v^m\i 

> 1 3 0 *ffML//c7 ^ >mm m'ptE) Ram'^mm 
^rn^-r ^mmmm m'p^) tof^ctic-n. mi 

7«:i^6nSJ:^tc. Jlia«Mi^<D^^-©y- hmffi4 3 
0 ©iBa». y ■< >^J^<i:£«-ri/ 4>-i^S •t*SiiJ>S{3:>5: 
<. ee^o^^u-fT-f h<!:lal««:gicca<ci*it? 

[0046] *-r. s o I »ffi4ffli»rgt^®s^^ 

^i?lffifCj:0^^8t^lS?:J^^-rS. 01 StiSO I 

w^mM^msiit{yX^smm2 1 oimmk. 

^{blS9 1 5=&ittmi/. 01 7©S2^J^corStt«J^>'< 

f-->yb> a)lMSyfS«CC?t?rJf$EEUfc<tC5?r 

jSi/rt,>-2>, coDt^^iti^^ri 0 5^a>jmTtc^ 

-S C <!: T?. «<DXfit?iK5«5M©ais?>jii5fRC/¥ffifb4S! 
33>affl?:i5t)^L./c®^. et{bS4Ji«L/, CMPiSK: 

jrovm-rsci-c, sirttc^fbsg 1 7*is»ii 
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$tci)i^^5 (019). 

[0047 ] C©'?i-'^%ffll>r:^HK:;^ h Ui^X h 5 

[0 04 8] c©^y:^^>'^•^'->4v;^^'KF7-fx lo 

J(UT©«^Jgfi£±©»W<!:{3:^c6!^cl> (132 1) . V ■< 
> 1 3 0 iftmLtcm. -7 ■< >Sa«©r5tt«lJS€r>'-{^- 

->5'f scif. V Aiy^\$,aym=^%mmmimLt 20 

S^bM€:^55l/;^cf^. 7 Y >ffliJffiSOfSfflBIJ©?£tt^J^ 
affi©i'';='>=&Rm3-li'. HffiiSM9 5 0 4ff^fiS 
-r^S (02 2) , 

[ 0 0 4 9 ] ^- v^•^^-^>i^^m^ 
y-hmffi4 3 0. 4 3 5^rJJDX-rS. C©i^. 7^ 

SaK-r-5Ci*s-C|f S (02 3, 024> 02 5) . 
02 3«y-hW€:ltaf*. ^SibOAiiC^. 02 4 
W7Y>«|ia©y-hftlX«rtf-o/c<i:C6. 02 5«JS 30 
i22Mi|!(©flnX?rtf^fc^*iFL'rt,>-5>. 02 6tC, Jg 

0. 6 2 0*Eili<!:l/rm>fc«^«r7PL//c. C©±5 
(C, S£*MOSFETiDELTA«ji*maT4C<!: 

[0 05 0] ycfc. ^)^c^>DELTAtSitJfJfi£&<&fflt» 
fcti^«:Siigr-5). 02 TtJ^FffiU-rr-? h0. 02 8 
)!»e>03 1 WBfffi«:fflt,^r-?-©Jf^^i4*|ft?§^S4>©r 
02 8*1603 lt?». &ffliJ(C02 7©CC 'Bfr 
m :effliJ{C02 7©DD'{RB*^UTl»S. 40 

[005 1] ±jS©IISSWi|S!«CC. S O I S««:fflt,» 

r«8Bi«:j^fiK-r.5. *©f^. ei^fl©(ata->7 hv>^i7 

[0052]7^>130 =kmfS,Lfcik. 3 0 n m©|J 
*S^->>;=i>2 4 0=S:ii^aO. S«Sii:53rfi]*i6ftS=& 

3>SCc:F*Ei^* K-f>y-r-5. C©Sg. NMOSS 

0'PMOSMJ|{«:>iftL/-C. -en^?nNSLROfPM©^*« 

200nm^-r<b. tUteSJ^ V a > 2 4 0 {J. y^> 50 
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?:jqi^fc<ga©ita^ff^jiA.i:>s*s*s (02 8> . 
[0 0 5 3 ] 02 7{c*icjrv-x. Ku-r>ti/t:7n 

L./c?ltHU-'<-y ^-*-'^•5'-x>^/U. K{bli9 6 0i^ 
ifeSi/>;n>2 4 0©SIllg*ttlI-r.S. C©t#, + 

^±K^K-r-5ck ^5 tc^fSa^i^ n>?:x v g^^^^-T -5 
(029). 3 0nm©i^';=3>®t^bJS9 6 5i&lttaily 
/cf*. y-;5^. Ku-f >©a)l]®ffliM{c:^'<— t^4}K(S 
-rSJc^CCK^W-i-^/g^-^y^rtf^o C©i*, SOI 
MJlSO*«Sil/l$?:*n^/c7 -1 > 1 3 0©]I5$1B^© 

x•;.9^^^^f^V-X, KU-C>^ffl©;^-«— IffJ^jb^ 
■C&S/c*. «eai». J^';=3>M{b)!iStt>{JK{bM«!: 
S{blS©a)l«ig*fflt»n«J:t». >;3> 
^{bSccjcOffJ^rsiS^. K{b^*fflt,^sci-C7 ^ 
>*x-;,5=->d/7!)ip,sa-rs£:<t*ir#.s (03 0) . 

[0054] ftmhfcv -t >fflijfflK:y- \-mmi^ (0^ 
•ST) ^^w. $6{c. y- i-m@ivt5:ii«-r.s. c© 
«3g-c«. y- hms4 3 o©ttixi*. y-h^imm'S: 
JJnx©;^ h ^;>'^•-<i:C/-cffl^,»■2)SE*©7'^^2;^tM^^c 

ite^-> =1 >±<Dm^mim^\ s o i ©aj?)jAi?^K{b 

igS/<:WC%< . ii£3feanX*5B8t<b^;16*art»/c3f > 
(03 1 ) . 

[0 05 5] c©^jg-c«> c»*D»9)Sie;ti)im€iSi>'-e- 
©?iWLSP4y-hftnxmr(cffjfiS-ri>c<!:«c^c^>, -ec 

m^iy^)-=i>^mmiri>ct'C, 02 8«:7i^u/cJ:^^c 
■7 -f wr s-a© s o I c i *i-c# -s 

©i#;l^.C<!:*lr*S. rts:t>ib. 02 8©«jS*S 
Ml^©^teS2^ =i>Jl&CX7 ^ >?:x ^l^ifl^fc 

fi. ^^ife^i^y 3>?l*auSl5©y-:^, Fu-f>*^ 

SSf S cfc ^ (C 5=- + ^ ;^Mig{^C?ig|5©/^• ^ - - > y^:?f 

7^>4^L,r> 3^*SS'>V3>«:X5,g^>y^36 

ci5fffi{c J: o^*6!B)4^*ssi' 3>tc K- h->y-r 
^. c©i^, 7 ^ >±©«siii*w:*->rr%ci^^«:>ipt 

*ffloja©3HgS'> y 3>«sccy- hitenaei&jKfiK 

y- hSfii«=&iiiat:rdlj(cftix?rtf ^, WT. a 
S©®raiffii®J!i&0>'ffiiEaJBfirL?i* <b -2) c i As-r # s . 
[0056] $/c. C©^jiJi5fi5c«:^/c-^T. 7 ^ 
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*Jl^T. PMOSr£tt^i^(D:^^S«:±TRBfii^H< C lo 

S2cD:^#3^ 1 0 s^nvtiTif-SJiffJ^fflli-SC 

^tT^^Ct-C. f'^ ':^2^>^**5C'rc<h>S:<:f:SSB55' 20 

[0 05 7 ] WT. JlC^iteiikil^liiaL/cf^ (03 
2) . r£14«ai^*>'N*^--x>t5^0. >Ri>'^^a$^ 

^^"^-x>yL/r/J^X'r€)C^r. delt 
Kmm.^n^ctt^^^h. cert). Ei^xg^ioci 

[ 0 0 5 8 ] */c, Ccr)«tjgr«'7-!f$ttW:iJIS-r-5<D 40 

3 4tc*^V-;^. KU-Y>«:5>C:f^?SgUl 6 0. 17 

X^riSTC i^^ri^^o -tf^f^%. H3 4^inTJ:^ 
cc. SlKto^^ (ccri3:211<D^^) v 

«^fflt^'6C:<h7&ir#'E>o 03 4CD>'^••:; K 1 

«gpi60) ^fiPXT^o CtlOCj: 
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)lE*r^o ^^^c^^v K2>'N-^-> (Jtasi 7 0) ^cj:0 

(0059] **H^:&^3{^^ ^a^sit^KB-cwja-c* 

^ci^gjHj-r^. 03 5tm«wnc^^y^gr^'2> 

CMOS 6 0(7) h'7>i^;^i?*fflli/cSRAM<0U-<T 

h<hilz:tSH^o;^j:<'gB^2 8 o«*^r«^wtc^ 
2 6 1«NMOS(D. 2 6 2t^PMOS<Dr£i±^ 
JS. 4 6 2 «^ ^ »; -fe^KDIBtiffiJ^y-- h SS. 4 6 1 
Ym^^Uti^h'f- h^ST*^o 13112 8 OCC 
y- hm@4 6 2iNMOSSO'PMOS(Dr£tt 
Mig62 6 1. 2 6 2<Dffi;ti(Jim7!)5g^^§nri^^« C 
cD-tsJl/Wjgtc^jUTfe. 03 6^7TT-rct:^tc>'-f >1 3 

o^ies-r^ciry-tu^rjf^^-r^ciJ&^r^^o c 
^^cSiKji2 6 otcj:ot:c:n?><D>' ^ >%si^"rn« 

[0 06 0 ] 038 R^6«J^Sy-hr*-S3NA 

?^<D^^:|:iegT^». lit>t9)^ANDMI2a(DfcCD<!:. 

-SfcCDT&i^^o NANDCC4b%^r«, PMOS«AND 
NMOS«j»S«^I2g?:i-2>C<!::0^6. NAND^ 

U-TT'^ h^04OCCii^O/^c, :7^>130Ci. NMO 

sso'PMos±r<Dy- h^^-Sxt^cciBasnrc^ 

1i^^*04 1 CC04 0 A A»rffi«:ffll*TS^L//Co 

[0 06 1] mjiBcDi^tci&ay- hcc4oair:*:i?^H^:^ 
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[0 0 3 2] mns!iic'^^^-c^i>t. -flawtcfi, mag 

m (Vc c) SO*Sif6ili (GND) **f|fij$-&rw«: lO 

CO 0 6 3 ] C©J:5«C. TUW^^mia.!: Lr*#6B^ 
[0064] 

^MMai^»);*c#J5:S«E'&|g«ir.ac<l:*ir#Sil5ttfife 20 
c M o s ?:Mei-r S C i *sr t -S J: 5 (C -fe 4 . 

can DELTA«ji*si?«-rs^^^ffiU'-i'T'f h 

mz] miiC7r:LtcDELTAmi^<Dmf-mmmm. 
m. 

C03] DELTAflt®€:Si?«-r-53RT-»r®«jSS. 

C09] :4^3%B^©lll©S««ie»i«ritt?«-rS¥MH'T';j 
CS 1 0 ] *^?«©m 1 ©lliS«»I©tl{jgXg*SiPTS 

C0 1 1 ] 2(s:^Bj©i? 1 ©siifiei)©jSjix^*sig9TS 40 
mi 2] *ifeBj©ii 1 (om&m(DmmjLmi:^m-ri> 
mi 3] T^^moym 1 (omimo^mmjLmi^mr^ 
mi 4] :$:^BM<Dm 1 <DmMm<DmmLm^mm-r i> 
mi 5] ^^BMom 1 <Dmmm<Dmmj:mi^m-ri 
c 0 1 6 ] *f6W©» 1 <ommm<ommx.mi:iiim'r s so 
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mn] *«?a©m2©jiigmiJi?«T^>*Eu-rT 
na. 

[018] ^H'm<om2<ommm<Dmmj:miisim-ri> 
mi 9) :$^^m(0W2<Dmmm<Dmmj:miiiim-ri> 
C02 0 ] :^^m<Dm2<ommm<ommj:m'S:^m-ri 
C02 1 ] :^mm(om2<ommm<ommn:mi:SimTi> 
m2 2] ^^mom2<omMm<ommi:mi:mm-ri> 

[02 3] *^l8©»2©S©fifi«l©t!iJSX^*5ftl|-rS 
C02 4] :^^l6BJ©ll2©!ISg0«©SajtXS<S:lftB^-r-6 

[02 5] *^B^©sr2©iij5gfi^©i3jgxg*itt?«-rs 
[02 6] :^^'m<om2<ommm<ommj:miisim-r^ 

[02 7 ] *^?3©ll3©iaSF!l4Si?^-r-6^ffiU'fT 
■i; h0. 

[02 8] *i%W©l^3©^t?!I©i!{J§X?i*SilBT* 

3gT-»fffimit0. 

[02 9] ^^m<Dm3<Dmmm<Dmmj:mi:iii^-ri> 

[03 0] *i^B^©m3©iyS0l|©lSjgIg*Si?§T-5 
^-7-tKS^)g0. 

[03 1] *»IB©»3©Slife09©SSjSXS*aiiBj-r4 
[03 2] *^B^©ll4©3lifeP«©KifiXS4iji?g-r-5 
[03 3] *^B^©»4©ie!fe09©K3£Xfi«rs!ilB-rS 

^■i^Wffl^3i0. 

[03 4] :^mM(om5<Dmmm^mm-ri,^mi'^7 
h0. 

[03 5 ] S£3i5y*>;-feji'4itt?«-r5¥fflU'^r'i> h 
0. 

[03 6] *#e?8:^^{cj:s>*';-fe;i'%sii«-rs¥ffi 

b-YT-t; F0, 

[03 7] *#|Bj:tr^«:j:«,^*y-bJU^siBj-r-5¥® 
u-Yr-t? h0. 

[03 8] NANOy- h?rittB^-r^.^«[Hl8S0. 
[03 9 ] fie3fc:^K:j;4NANDy- h^rSiWTS^ 
MU'CT't' h0, 

[04 0] =*:»IB:^^«:J:SNANDy- hiitt^a-rS 
^ffiu-^r-t; h0. 

[04 1 ] *l%a^:^^K:J:&NANDy- h<mSiiUi 
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